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~ BOGDANOV, 8,

Preducts may be ldentical, but the ameunt ef laber that gees inte them
varios, Sets.trud me.2:1117-118 ¥ 56, (MIBA 9:7)

l.,Nachal'nik etdela truda i szarplaty Leningradskege slektremskhaniche-
skege zaveda.
(Electric meters)
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TUBOAANOY. S, 6., DocRwr T -
Steel - Heat Treatment

Strangt ening frogings during the rooling in thermal chambers, Vest. mash,, 32, no. &4, 1952,

9. Monthly List of Russian Accessions, Library of Congress, October 3} 19542 Uncl.
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1, BOGDANOV; 57 .
2. USSR (600)
4. Plasticity
7. Plasticlty of aluminized layer in hot ard cold state, Vest.mash, 32 No, 7, 1952.

9, Monthly List of Russian Accessions, Library of Congress, February 1953, Unclassified.
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i ot and Cold i of Calorlsed Cullnu.s c.
V Bogdnmvﬂllcpmbmmm:wlm No. 8330, 8 p. {Abei
{7 TRArVEtalk moshinostroeniye, v. 33, no. B, 1952. p. 4654.)|
rutcher, hu&m};’ n‘g i, .
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BOGDANOV, S.G., kandidat tekhnicheskikh nasuk, dotsent.

Inoreased strength of steel at various loads, tempered by the heat of roll-
ing. Veat.mash. 33 no.3:39-41 Mr !53, (MLBA 635)

(Tempering) (Steel)
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BoGDANOV, S. G o

BOODANOYV, £s0sy kandidat tekhnicheskikh nauk; KUFYAVSKIY, Kh.N., kandidat
tekhnicheskikh nauk, retsensent; KOGRYUKOV, M.I., kandidat tekhni-
ch;:;::kh nauk, nauchnyy redaktor; PETERSON, M.M., tekhnicheskiy
re or

[™e metallography and heat treatment of steel] Metallovedenis {

ternmicheskaia obradotka stall, Isxd, 2., perer. i dop. Moekva, Goa.

nauchno-tekhn, izd-vo maghinostroit, i sudostroit, lit-ry, 1554,

302 p, . (MIRA 7:9)
(5teel) (Cast iron)
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i “hccesstay m; AP028999 8 /0126/84/017/003 /0408 /0412 .
AUTHOR; Bogdanw, 8e Gs. 3 /

!

i TITIE: Resistance to grain-size mcrease in ateel wndergoing deformation at
850 and 900C

| SOURCE: Fizika netallov 1 metallovedeniye, V. 17, nos 3, 1964, 408-412

TOPIC TAGS: steel, Bteel grad.n, exrowth resistance, het worked steel, steel
recrystallization, grain surface energy, dislocatim, horophylic a.tcxn, steel 40,
steel 40Kn, microstructnre .

ABSTRACT: Eb@eriments were performed to stmstantia.te the theory explaining
resistance to growth in grains of steel being deformed and undergoing recrysta.m

zation at high temperatures. The theory explains this resistance by the concenw

tration in the boundary layers of dislocatioms and admixture atams (including
Yhorophylic").: The concept of Yhaorophylie". admixtures was introduced by Gibbs,
vho showed that swface layers of liquid soluticns contaln concentrated admix-
tures vhich :Lmr the surface energy. V. I. Arkharov (Trudy IFN AK SSSR,

- Svexdlovsk, no. 1\9!&6) also nobed that the solubility of the horophylic admixe

- Cord, 10(}’.- - 7 - "_5 e e e
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ACCESSION NR: AP4028999 oo Tm T T o
tures in the surface layers depends ca the temparsture and thab at lowered '
temperatures the diffusion of the admixtures out of the surface layers is in- i

hibited by persistent flaws in the crystalline 1atiices. These flaws originate :
during hot working of o material and are retained even after slow cooling or ab
high temperatures. The presence of ‘such Tlaws prevents the equalizatica of the
- admixbures throughout the body of a grain, Steels 40 and 40Kh were used in the |

present experiments. The influence of deformation cn the grain size in samples .

forged at 1100C and then quenched in water was fiyst determineds These semples, | -

cut into sections and polished showed a wniform microstructure in the deformed | .

zones (grain size of 4-5 \mitsS end in the wndeformed zames (2-3 wmits). It :

was next proved by forging the samples down fram 20 to 12 mm at 1000, 1100, and §
i

1200C that temperatures in this range had 1ittle influence ca the grain size.
qo determine their resistance to grain growth, other samples were forged dowmn
Srom 20 to 12 mu at 1200C and were aividsd into two groups. Cne group was placed.
. in.the Pumace (heated to 850C) trmediately after forging, the other after first |
being cooled in air. Samples fran both groups were quenched in water aftexr 30, .
60, 120, 150, 180, 300, and 600 minutes. Figue 1 of the Enclosure shows the
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"&b 900C and proved to be-true for both types of steel, These experiments show that!
- . grains diminished by deformation at 1100-1200C becoms immune to growth at B850-900C
:and that their collective recrystallization is arrested in this range. These
. phenomena may be explained by the concentration of horophylic admixtures in the
:,slurace layers and by the subsequent diminutdon of the surface energy in grains.
f8low cooling followed by heating destroys this irmunity and fosters renswed grain
- growth, Orig, art, hast. 5 figures. % . -

| ASSOCIATION: Moskovskly avtomekhanicheekiy institut (Moscow Aubcmechsniesl . |,
| Institute) _. - , '

- 'SUBMITTED: 20Mar63 ~ DATE AGQ: 27Apréy . WNCL: G

'SUB CODE: Hd, ! . NO REF SOVs 007 o OTHER: 001
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vBOGDAHOV! Sareex 11'ich: CHARUYSKIY, A,P., redaktor; KOGAN, F.L., tekh-
nicheskly redaktor

[Brecting metal bridges] Montazh netallicheskikh mostov. Moskva,
Bauchno-takhn. {zd-vo avtotransportnoi lit-ry, 1955..347 p. .
(Bridges, Iron and steel) - (MIRA 8:8)
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BOGDAKRQV, 8,1,; ZANOSTINA, M.A,
f_____..-mbu;n.,
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Automatic telegram processing. Vest.sviasi 17 no,10:39-40 0 !57,

(MIRA 10:11)
1, Hachal'nik Upravleniya slektrosvyazi Ministerstva svyaxi BSSR
(for Bogdanov), 2. Starshiy inshener Upravleniya elektrosvyasi
Ministerstva svyazi BSSR (for Zamostina).

(Telegraph—-Automatic systems)
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N

KRUPENNIKOY, §.5., dotsent; SPERANSXIY, B,A,, dotsent; BOGDANOY, S,I1.,
nauchnyy red,; LYTKINA, L.S., red.izd-va; RUDAKOVE"N.X.,
tekhn,red,

[Assembling precast reinforced concrete construction elements in
the Urals] Is opyta montasha sbornykh zhelezobetonnykh konstruktsii
na Urale, Moskve, Gos,izd-vo lit-ry po stroit., arkhit. i stroit.
materialam, 1959. 51 p. . (MIRA 13:3)
(Ural Mountain region--Precast conorete construction)
(Cranes, dsrricks, etc.)
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156h8
BmDANOV’ S L] HO

ronr piotnru of the machine
od, staniling next to pile of loga, ,
on, mia the wiit of the machine attached o

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5

AN BOGDANOY, S.H., inzh,.
Ty 4:';'v;»ei'.,=;*iﬁ:€‘:i,ys_:‘,§ S e e

tockpiles. From, stroi. 37 mo.%4:35-37 Ap. '59..
Open fm otockptle (MIRA 12:6)

(Orém--Storage)
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BOGDANOV, 8,N., insh,

Investigating the hoat exchange during the boiling of Freon 12

inside a horisontal pipe. Khol,tekh, 40 no,5:131-35 S-0 163,
(MIRA 16:11)

1, Leningradskiy texhnologicheakiy institut kholodil'noy pro-
nyshlennosti, -
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m Lines ' Dec 1987

- Commniohs
“A Losd-in Test Jtani for Inter-sity Asrinl
t:m Linss,* O, N. Bogarodekiy, 8. P. Boglanov, ? 9

Yestatk Bryasi - Ksktromyes'® No 12 (93)

of the Ninistry of Commmications has
:oa. mnodt“:'w 1sad-in stand for steel amd nmm
»etal 1ines wvhich meXkes 1t poseidle towmuetm e
station from lightaing, to shenge, OOR' oy ;r
the lines, and to tosy ohannels for wcinn
conversation. Diagrame of the installation .

j 10

| 317103

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5

BOGDAROV, S,T AR

M The ISE~2 machine for sorting Baltic herrings, Biul, tekh,-ekom,
inform, no.4:55 '58. (MIBA 1126)
(Sorting devices) (Herring)
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BOGDANOV, S.T.
SRR PSR )
The OBF-400 dust-type flask-washing machine., Biul,tekh,-ekon,inforsm,
no.7:52-53 'S8, ) : (MIRA 11:9)
(Bottls washing)
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BOGDAYOV, S.T.

The DXKB-1 crushing and sorting machine for processing cocoa 'boans:
Biul, tekh,-ekon,inform, no.9:54-56 '58. (MIRA 11:10)

(Cocoa) (Milling mechinery)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5

BOGusrCY, 3,7,
. et ] RIS NS
The IRM machine for Avoss vz sm:nll fishes fer casning, Biul,teixx,-
gkonsinform, no,bslihlg Vi, {1a24 12:7)
(Pisho s produete-~Preservation)
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BOGDANOV, 54Ty

==*"""he IPB machine for making wax-paper bags and putting them into
cans. Biul,tekh.-ekon.inform. no.5:60-61 'S9. (MIRA 12:8)
(Canning and preserving)
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E&Hﬁ. BLLIVA, Lo Y., ZATOWKIY, R K., SCIEIICK, ¥, L.,
TINRY, 4s_Q.) LARLTA, A, I., YAROVA, .J. As, and cuhnu.ﬂ..kﬂ. i~
All frow the Institute of Ocewiology, Acadety of O:ienzes USSH =
“The buttom rellef of the Macific Ocean sxl its cartagraphia
sneatation” {Secticn VI.A)
IIBEY, A, P., lastituts of Zoology, Acadexy of Sclences UMSA -
T ®iirctophid flahes of the Antarctic acd the problea of their
bipo; &istridution in tho Pacific Ocean” (Sectlos II1.C)
A Po, a3l SQLIANTVA, 3, P, Iostitute of Oceasalogy -
“The marganese conzreticns of the Paclfic Ocean” (Section VIT.C.1)
APHe==~YZV, G."D. (faza blurred, but may be APAUAT' YLV o
Institute of Geology 0f Ore Deposits, Mrirograpdyy, Mizeralogy,
and Goochemistry - {Title of peper 19 blurred; folloving is
appruxizste title) - "Hahoyevishich's discootinuty {elc] layer
ant petrugraphic data® {Section VIL.C)
MIACITA, L. M., lnstitute of Zerth Physics taeal 0. Yu. Schalat -
“The charecter of stresses and ruptures {n the earihjuake focl of the -
Pacific seisale rone” (Sectinon VIT.C.2) [
A ?nvgﬂgxn. ¥., Institute of Zuology, “(o the Pacific origin of .
v the Anarhichadidas f2ally” (Zection II1.C})
A WM., Yakitsk State Usiversity - “Oa the heat processes
in the weters of the far East (Sectios VIZ.3)
H ELEMTETYY, K. Y., Iastituted Oceanclogy - “On the tranaforassisa
i of the plankton of the Puclific Arift and in the adjscent wvaters®
H {Section II1.C)
4 . RORNN. Y. Y., 804 BDI R, e, U, Iostitute of Emrth Puysics imeal
i O. Yu. Bchmildt - “Genasis and age Of the abywsal depression of
the see of Japan” (Section VIT.C.2) t
: BELYAYRY, 8. M., Institute of Ozeanology - "Accumuletiocs of squid
t and shark testh st the ocesn floor” (Sectioa II1.C)
t Iastitute of Oceanology « "Recent ssdizentaticn .
i anl the grological history of the Otbotek sea” (Section VII.C.1)
i BISEUENY . Le L.s LIEITEXH, A. P., FETELIZ, V. P., and SEDRAYAXVA,
m..lmtlgsnz of Cceasdlogy - “Hecest sedicects of the Facifis®

_, BIRSETEY, Sa..As, 804 VIIDGHIOON, K. Ya,, Izstitute of Ocesnclogry -
3 “30me specific festures in the geographical Alstrilution of abyssal )
| .+ pelagla satsals (Axmhipods)” (Section II1.C) §
%hgnn of Oceanology « “liow charts of cotidal lines !
H : of tidal phenoueaa in the Pacific Oceas” (Zection
; VII.B) «.
H RGN, W2 9+» BOLISHI, K. ¥,, nod YLIGRADOY, K. Y., Iastitute
: Qf Ocenaology - "The Aistridbutios Of the rocplackion bioaass Lia the
Pacific Ocean” (Section II1.C)
ZORDOVIEIY, Q. K.» lsstitute of Geology Exploitation of Combustible
Katerials - “The disgenetic charges in botzoa sedisests from
the central part of the Faciflc”(Bection YII.C.1)
BECDEXAYA, S, 0., Ioctitute of Geology = "Sedizentation and the regulari-
L ties in the distrilution of zineral resources lao %has geosynelizal
basins of the Tertiary period in the area of Kaschatza and the
Sakhalin Island” (Section VII.C)
! POUYEVICH, 8..¥., aod ZALSIYAL Y0, Do Instizute of Otestology -
“Sowme chemlcal festures of sedizents and ground soludions persesting
the latter i the Pacific (raterfals of “be northwestern part}”
(Section ¥II.C.1)
SoUT, W..A,, Isatitita of Ozeandlogy =~ "A sTuly of equatorial
currents {n ths western Pacifie” (Sectios ¥1l.b}
BRIUTSTIAIA Y N, sod SARLST0, V. §., i=atitute 0f (Yeanology -
"“The foruaticn of glr Drszes in the northern part of the Pocifie
Ocean” (Sectica VIY.A)
NEMIGTEO7A, Y. R, Institute Of Oceandlozy - “The regions of formatlion
and transition courses of anti-cyclons ia the northan part of the
_Pacific Ocesn (Section VII.A)

A

7

Boélbarol

CIA-RDP86-00513R000205820018-5"

APPROVED FOR RELEASE: 06/09/2000



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5
BOGDANOY, S.V.

Mnvestigation of Dielesctrie Propverties of Barium Titanzte and Other Polycrystalline
Materialas in e Field of Ultra~high Fr encien."Jb 9 Apr 51, Physics Inet imeni P, R,
Lebedev, Acad Sci USSR Cand @gﬂ/_a - Sen

Digsertations vresented.for science and engineering degrees in MOSCO¥ during 1951.

50: Sum. Wo. 480, 9 May 55.
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~ BOGDANOY, S. V.

Skaravi, G, T, Demeshina, A, I,, Bogdanov, S, V, The nonelinsarity of tha re=
laxstion dlelectric polarization in solfd dielectrics., P. 68},

The P. N, lebedev Inst, of Physics
Academy of Sciences, USSR
June 26, 1950

501 Journal of Experimental and Theoretic Physios, Vol, 21, No. 6, Juns 1951
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N BOGDANOV, S. V., and KDPYLOVSKIY} B. D.

"Methiods of -Measuring the Lifatime of Nonequilibrium Charge
Carriers in Semiconductors," by S. V. Bogdanov and B. D.
Kopylovskiy, Physics Institute imeni P, N. Lebedev, Academy
of Sciences USSR, Pribory i Tekhnika Eksperimenta, No 1,
Jul-Aug 56, pp 66-T0

The article discusses several methods of measuring the lifetime of
. onequilibrium charge carriers in semiconductors which were applied to
- the investigation of germanium at the Electrophysics Laboratory of the
hysics Institute imeni P. N. Lebedev, Academy of Sciences USSR.

Methods for measuring the lifetime of charge carriers with the aid:®
o{ injected excess carriers are divided into two groups: the photomethod
here the excess carriers are injected with the aid of 1i ght, and the puls
pethod where the excess carriers are injected by means of an electric
field. Each method has its own advantages depending on the conditions
set up in the experiment

aubhors .thank. A.-Vy:Rabanoy-and V. S. Vavilov.for thair assist= .
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\)
Lss§z1ectt?‘\ty -"se »\1§onductors &-3

Abs Jour : Rof Zhur - Fiziks, No 3, 1957, No 7022

huthor t _Bogdrnov, 8,V,
Title t Stationery Distribution of Excess: Curront Carriors in Gor-
raniwm that is Fertielly Illuminatod,

Crig Fub 1 Zh, tekhn. fiziki, 1956, 26, No 5, 917-926

Abstrect 1 The stationery distribution of oxcoss cerriors in gcrmanluﬂ
that is partially illuiinated by: rhotoactive light is in-
vestigatod, The ono-dimensionel’ problen 1s considered et
low level of injection eond in the sbsonce of en oxtornel field!
surface recombinetion is noglected. Tho liritations on the
specific resistivity of the excess cerrioers in the illurin-
ated and the non-illumineted poritions of the specirmen is de-
termined, the intornel field is celculeted, &s is the rmegni-
tude of the occurr;ng spece charge for the usual rmobility
retio b /ke/)\ It is shown thet the L (the diffusion
1ength) ¢an be moasurcd not only in the non-illurincted, but

also in tho illuiinated portion of the specimen, provided
tho width w of the illurinnted portion is sufficiently lerge
(w > 6L).
Card 3 /1
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RWeedawnwoy, U,V

Category : USSR/Electricity - Dielectrics G-2
Abs Jour : Ref Zhur - Fizika, No 2, 1957, No Mlk7

Anthor  : Bagdanov, S.V., Vul, B.M., Razbash, R.Ya.

Title " Tnfiuence of Polarization Conditions on the Piezo Properties of
Bariun Titeanate .

Orig Pub : Zh. tekbn. fiziki, 1956, 26, No 5, 958-962

Abstract : The effect of the intensity of the polarizing electric field B and
of the temperature T on the piezo-modulus d 3 of ceramic BaTiO, was
investigated. It is shown, that the polarization of thick spefimens
can be produced at lower values of E and at higher values of T. The
closer the polarization temperature is to the Curie temperature, the
less the value of B required for the polarization.

To orient the fundamental part of the domains in the interval of
the rapid growth of the spontaneous polarization (6 -- T7° below the
Curie point), E must not be less than 5 kv/cm for any values of T of
the polarization. .

Card 1 1/1
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—dRAFQ el VUL, B,M.; RAZBASH, R.Ye,

Piecoelectric modulus of dislocation for polarized barium titanate.
Kristallografiia 2 no.1:115-118 57, (MIBA 10:7)

1. Figicheskiy institut imeni P.N., Labedeva.
(Barium titanates--Electric properties)
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120-3-26/40
AUTHOR: Bogdanov,

PITIE: A Q-Meter Method for Capacity and Loss ileasurvenent ab Hizh
Trequencies (lletodika izmereniya kumetron yem:wosti i poter'
na vysokilh chastotalkh)

PERIODIC%L: Pgibory i Tekhnika Eksperimenta, 1957, lir 3, »p.90-93
U3SR

ABSTRACT: Measurement of capacity and loss angle at frequencies
higher than 10 Mc/s is difficult due to the effects of in-.
ductance and resistance of the connecting leads, The
method described enables corrections to be introduced into
the measured values, thus extending the practical frequency
limits. Ncglecting the distributed capucity of the leads,
and considering only their inductance and resistance, the
equivalent circuit can be presented as in Fig.l, I&s
tobal impedance is:

2 = (RL + Rx) + juL + l/.ijx = (RL + Rx) + (1 - mgLCx/ijx).
Card 1/8 o)
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120-3-26/40
b2 Q-Meter Hethod for Capacity and Toss Measurement at High-
Frequencics.,

It wELC_'<l , then 7 ia capacitilve and will possess an

X
equivalent capacity C; together with an equivalent resist-

ance RB* i.c. v

Z =R, *+ l/,ij’ . (2)

Conparing Bg.(1) and Bg.(2) 3
R; = Ig: + RL (5)
C’ = .Cx/(l - maI.rG.x) . )

The true capacity of the sample Cx ond the dielectric
loss ancle tangent tgh, are found from the measured
values Oy and tgb’ = R C’ , if the lead inductance L

]
ané the resistance Ry are known, by the equations:

¢, = 0y/(L + w18y (5)

Caxc 2/8

———
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120-3-26/40
A Q-Meter Method for Capacity and Locs Measurenant abt High
Frequencies,
tg 6y - wR;C
tg b, = ———ty—id 6)
1l +ow LC)

o]
assining that tg~6y <1 and t326‘<§1 . R, and L can

be measured on the Q-meter by the following mcthods:
(A) The leads are short-circuited and the leads replace the
coil of the Q-metor, Then:

L = 1/°¢, , (7
RL = 1/wQOCo . (8)
If the short-circuited leads are comnected in eriles with
the Q-meter coil, then:
. = ;
L =. —-—%———-—l—- ) (9)
w C_C
Card 3/3 o’l
2.9. - C,9
R, = —22 11 (10)
\Qbolele
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T

. 120-3-26/40
A Q—Mnt°r Mathod for Camacity and Loss Measurenen T a2t Fl gh
Frequencies,

(B) If a ':mown capacity 1s available, then the lead inductance

can be found from: G c
>~ 3
L ==—-§—-——JF (11)
w Cacwcr
where CV\CT is the !mowm capacity.
(C) If two capacitors of different capacities ¢, and 05,
but made of the same material, are available, then RL and

I can be found from: Ci3 - & . 023
L = (12)

5
(e - Lu"Cy30ay

2 2

Ry,

Card 4/8 where Cla ’ C23 are the equivalent capacities and

_
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20-3-26/40

A Q-Meter Method for Capacity cnd Loss Measurement a2t High
Frequencies,
ty 613 , tg 623 are the loss factors, corresnmonding to
Cl and C, . a-= Cl/C2 . This assuazs that 9 and t5 6
are the same for both capacitors. The above rz2lationships
were checlied experimentally, The results are tabulated in
Table 1. The values for R, ond L aro tabulated in Tuble
2, The effect of L on thg accuracy of acasurcuent is
tabulated in Table 35 which shows that the maxinmun crror for

Gx Goes not exceed 5%, Thesc results are only kue, provid-

ing that the l=zad lenzths are considerably less than 1/4

of the wavelength, For frequencies 30-50 lic/s, the lead
lonsths are comparable to 1/4N , and the leads must be con-
sidered as lines with distributed constants. Therefore it
is mo3t convenient to use coaxial cables of known length
and possessing a imowvn characteristic impedance, The input
impeduance of such 2 system is given by:

Card 5/8
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120-3-26/10

A Q-ieber Mcthod for Canucity and Loss ileusuremcnt at izh

Frequencies. L
Z.sh y&4 + 2 ch y
Zge ™ % 2 H , (14)
Zch v} + Sush v}
where Zo is the characteristic imnedance; 2 - the load
impedance; vy = o + jB - the transaission constant; o -
the attenuation constant; B = 2%/A - the ghese constant;
A - the wavelength; § - the length of the lead. HMeasuring
Z.x and knowing Zo sy Y and i , then Z“ can be found

from Eg,(14), The calculation can be simplified if the open-
circuit impedance formula is used:

2
& + 2 72
By =X (15)
- +-ZH
where 2., ,» the open-circuit impedance, is ucasured dir-

ectly on the Q-meter, If Z_ and Zgx Orc capacitive
Card 6/8
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120-3-26/40

A Q-Meter Method for Capacity and Loss Mcasurcment at High
Frequencies,

t
(which occurs when { = n A/2 + y where n =0; 1; 2;...
and 1'« A4 ’ (e = open circult, s x = input) and
t5 6, €1 and +tg 65}:« 1 , then results obtained fron

(15) do not differ significantly from results from (5) and
(6). To avoid increase of Cy at high frequencies (bthus

limiting the ranse of the apparatus), the cable length is
nade J~arA/2 when 2. 1is resistive and considering

Zxx.)) Z, and Z:b:» Rsx » Ba.(15) can be re-arranged as
follows:

o (q - q) 2
°x="‘°g.x{l*l 0% - ) x5 0 -Gy, (15)

- cv_xqoql J '

Card /3
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A Q-Moter itto? Dor Oppnedty o2 Loos Heasurc-orb o “igh
Frequoncise, : i
1 - (‘l(‘?' - \\’4") N ] 2(4 - 3..1)
tg 6. = = R , am
== B}-%n -2") B0 '?’3(‘°l v:j_l
vher: G, Qo are thoa cooucity an? g-Ifactor of the
1%

Q-neter without the ceble; C; = Cf , f

3-factor of the circunit vidth onen~circuit cuble; 02

y QU
the capacity and Q-factor with the lo-.‘.l comnezted, To
avold errors dGue to th2 capacily of te holder, the iolder
is 1mxde of 2 line section having th-’ same charzeveristic
impedance as the lead cuble, Tuerc arc 5 tobles, 1 figur:

and no rzferencos,

ASSOCIATION: Phyasiecs Institube in, P.N,lebedov, &8, USOR (Fizichee
skiy instibat iam, F.N.Isbedeva AR i395R)

SUBKITLED: lloverber 16, 1955,
AVAIILABTR: Librar;y o»f Jongress,

Card /3 1. Frequency-Measurement 2. Capacitance-Measurement
' 3. Mathematics-Theory
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‘SUBJECT: USSR/Luminescence 48-3-11/26

AUTHORS: Bogdanov 8.Y,, VYul B,M. and Timonin A.N.
TITLE: On the Connection between Dislectric, Piezoelectric and Elastic

Properties of Polycrystallic Ceramics and Those of Monocrystals
(0 svyazi meshdu dielektricheskimi, p'yezoelektricheskimi i
'upr).'ugini svoystvami polikristalicheskoy keramiki i monokristal-
la

PERTIODICAL: Izvestiya Akademii Nauk SSSR, Seriya fizichoakayt. 1957,Vol 21,
#3, pp 374-378 (USSR).

ABSTRACT: A general method for calculating the tensor of dielectric per-
mittivitieg, the tensor of piezomcduli and the tensor of elas-
tic constants of a polyorystallic material by these characteris
tica of monoorystals is proposed, This method is based on :the
averaging of equations of the piezoelectric converter and :re-
presents & generalisation of the studies by Vul, Shirobokov
and Adirovich (1). The equations obtained make it also pos-
sible to correlate the properties of polarized and non-
polarized ceramios.

. By definition, a polycrystallic sample conasists of monocrystals
Card 1/2 oriented at random, If this sample is subjected to the action
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X 48-3-11/26

TITLE: On the Connection between Dielectric,Piezoelectric and Elastic
Properties of Polycrystallic Ceramics and Those of Monocrystals
(0 svyazi mezhdu dielektricheskimi, p'yesocelekiricheskimi i
uprug;ui svoystvami polikristalicheskoy keramiki i monokris-
talla

of a constant electric field of sufficient intensity to
"polarize™ it, this action will give rise to some orientation
in distribution of the polar axes of miorocrystals. After such
a treatment, the polar axes of individual micrecrystals will be
confined within a certain solid angle, whose magnitude is
deterxined by the polariszation mechanism,

The equations obtained enable one to caloulate the piezomoduli
of a monocrystal by the known piezomoduli of a ceremic material.
Using the values of piezomoduli for barium titanate ceramiocs,
the authors calculate the piezomoduli of the monoorystal which
agres well with the data giver in the literature.

The bibliography lists 2 references, of which 1 is Slavic
(Russian).

INSTITUTIOK: Physical Institute im,Lebedev of the USSR Academy of Sciences,
PRESENTED EY:

SUBMITTED: Ko date indicated.

AVAILABLE: At the Library of Congress.

Card 2/2
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!

SUBJECT: USSR/Luminescence 48-3-14/26
AUTHOR: Bogdanov S5.V.

TITLE: Piezoproperties of Ferroelectric Ceramics Consisting of Barium
. Pitanate with Some Additions (P'yezosvoystva segnetokeramiki iz
titanata bariya s nekotorymi dobavkami)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya fizicheskaya, 1957, Vol 2),
#3, pp 390-393 (U8SR)

ABSTRACT: An investigation of the dependence of pilezocharge on mechanisal
strain in a number of solid solutions containing BaSnO, and in
~*  barium titanate vith additions of Sn0, has shown that &ffects
of the domain structure changes play a decisive role..

The paper deals with some dieleciric and piezoelectric proper-
ties of barium titanate containing 3 % of Snoz, which was
named "T=-3",

The inclusion of Sn0O, into barium titanate leads to the lower-

ing of its Curis point, increase of dielectric permittivitys

decrease of spontaneous polariszation, residual polarization
Card ,/3 and coercive force, and to the increase of the elasticity
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- 48-3-14/26
TITLE: Piesoproperties of Ferroelectric Ceramics Consisting of Barium
Titanate with Some Additions (P'yezosvoystva segnetokeramiki
iz titanata bariya s nekotorymi dobavkami)

modulus and Poisson coefficient.
The T-3 compound is characterized by the following data:

a. Its dielectric permittivity at the room temperature,
measured in a weak field of the order of 2.5 v{on and at a
frequency of 190 ko/s, is equal to (1.7 to 1.8 .103

b, The Curie point is at 82 to 87°C;

8. TIn the region of temperatures from 30 to 35°C, some in-
orease of dielectric permittivity, connected apparently with
a lowe-temperature phase transition, is observed.

The author draws the following conclusions from his investiga-
tions:

a, That barium titanate with some additions, such as Snog,

or solid solutions containing barium stannate have a lower

Curie point in comparison with BaTiOB, a decreased spontaneous
Card 2/3 polarisation and coercive force, and“an increased elasticity
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. 48-3-14/26

TITLE: Piesoproperties of Ferroeleotric Ceramios Consisting of
Barium Titanate with Some Additions (P'yemosvoystva segneto-
keramiki iz titanata bariya s nekotorymi dobavkami)

modulus and Poisson coefficient, which makes the re-orienta-
tion of domains by mechanical straine easier;

Y. That reversible changes in domain structure under effect
of mechanical strains lead to a considerable rise of
piezomodulus 633;

¢. That it can be presumed that changes in the domain struc-
ture will not occur at sufficiently high frequencies, and

that effects connected with them will not manifest them-
selves.

The article contains 5 figures, The bibliography liasts 1
Russian refersnce.

INKSTITOTION: Physical Institute im. Lehedev of the USSR Academy of Scisnces

PRESENTED BY:
SUBMITTED: No date indicated

AVAILABLE: A% the Library of Congress.
Card 3/3
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_sﬁmcrs USSR/Luminescence 48-3-16/26

AU‘THORS: Bogdanov S,.V., and Timonin A.M,

TITLE: On the Methods of Measuring Piesomodulus by means of Radial
Oscillations of a Disk (K metodike izmereniya p'yeszomodulya
1z radial'nykh kolebaniy diska)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya fizicheskaya, 1957,Vol 21,
#3, pp 397-398 (USSR)

ABSTRACT: Determination of piesomodulus d lfron radial oscillations of
a disk by the resonance and ant?-roaonance methods is based
on the fact that some quantities determined experimentally,
such as dimensions and density of a sample, the frequency of
resonance and anti-resonance, and dielectric permittivity, can
be connected with piezoelectric and elastic constants, 1T the
value of the Poisson coefficient is known,” As the latter is
usually not known, its average value for the givern material
is used for computations; but this method is not very
acourate.

Therefore, the author suggests to apply the following method:
Card 1/2 to measure the second resonance frequenoy of disk radial
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ce 48-3-16/26

TI'PLE: On the Methods of Measuring Pieszomodulus by means of Radigl
Oscillations of a Disk (K metodike izmereniya p'yezomodulya
iz radial'nykh kolebaniy diska)

oscillations and then to find graphically the Poisason coeffi-
cient making use of some existing relations.

Thus by making just one additional measurement, that of
second resonance frequency, it is possible to determine the
Poisson coefficient and then the piezomodulus d}l'

The bibliography lists one reference in Russian, which was
translated from English.

INSTITUTION: Physical Institute im. Lebedev of the USSR Academy of Sciences
PRESENTED BY:

SUBMITTED: No date indicated

AVAILABLE: At the Library of Congress.
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24(3)
- K\JTHORS ;

‘TITLE;
PERIODICAL:

A3STRACT :

Card 1/3

Cherepanov, A. M., Bogdanov, S. V., 80V/48-22-12-22/33
R!leth, Rv Yao ——— ..

Plezoceramics With High Curie Temperature (Segnetokeramika
8 vysokoy temperaturoy Kyuri) '

Juvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958,
Vol 22, Nr 12, pp 1497-1499 (USSR)
In the present paper 8 new method for the preparation of

solid solutions with PbTiOi-content is described.. Experimental

results have shown that it is possible-to obtain samples of
s0lid solution with a PbTiOB-content not exceeding 15 mole %,

by annealing in free atmoaﬁhere. In order to obtain samples
having such a composition, no less than 20 mole % P‘bTiO3 must

be introduced into the initial ‘composition. The method employed
by the authors is to introduce the samples into casings of

fireproof clay both in the temporary and in the final annealing
process and to place these casings upon an alumina layer (A1203)

which should be at least 5 mm thick. The samples are thereupon
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buried in alumina. The layer thickness above the samples
must be of about 8~10 mm, on a sample surface of up to

~10 cmz. On a larger surface this layer must be correspondingly
thicker. The annealing heat is experimentally détermined for
each composition. It depends on a number of factors:

relations of initial components to one another, purity,
fineness of grinding, etc. In the case of pure initial

components a temperature of 1350° (PbTiog) up to
1450°(BaT103) has beén determined for the final annealing

of the BaTiOB—PbTiOB-samples. A schematic illustration

~is given in figures 1a and b of the placing of the lead
containing samples for the temporary and the final annealing
process. The method desoribed has already been successfully
employed for the past 5 years for the preparation of the
various lead containing compositions. The authors thank
B. M. Vul for having given valuable advice. There are §
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.‘Piezoce;amics With High Curie Temperature SOV/48-22-32-22/33
figures, 1" table; and 8 references, 4 of which are Soviet.
ASSOCIATION: Fizicheskiy institup imeni P. N. Lebedeva Akademii nauk

SSSR (Institute of Physics im
of Scicmoce. vasn) Y eni P. N. Lebedev, Academy
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AUTHORS;

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

Bogdanov,—8+X., Kovalenko, G. K., S0V/48-22-12-23/33

Razbashy R. Ya., Cherepanov, A, I,

On Dielectric Properties of Solid Solutions of the Triple
Systen BaTiOy - PbTio5 - BasSnOy (Dielektricheskiye svoystva

tverdykh rastvorov troynoy sistemy BaTiOB-PbTiOB-BaSnOB)
Izvestiya Akodemii nauk $SSR. Seriya fizicheskaya, 1958,
Vol 22, Nr 12, pp 1500 - 1503 (USSR)

In the present paper some of the dielectric properties of
samples were investigated, the BaSn0O, content of which was
higher by 2%, 5.5%, 10% and 15% than’the .sum assumed as 100'%
(BaTi03+PbT103). The samples were produced from the initial

components BaCO3, Pbcoj, Tio2 and Snoz. The investigations

showed that the effect of dielectric properties is additive
in the first approximation at a lower content of PbTiQ and
BaSnO3 in solid solutions. This additivity, is, howeve;,

disturbed in the case of a considerable content of PbTiO3
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On Dielectric Proporties of Solid Solutions of the S0V/48-22-12-23/33

Triple System BaTiOB—PbTioi—BaSnO3
(20 ==~ 25%). This deviation can be due to two causes: first,
a certain volatilization of lead is possible with a higher
content of Pb()O3 in the initial solution; secondly, it is
possible that an other lead compound axcept PbTi0, forms during
the.. synthesis process, corresponding to the compoeition
"PbSn0," described in references 13-15. Its influence upon
dielecéric properties of solid solutions is to a certain
degree equivalent to the offeot of BaSn0, (Ref 6). In the
initial layer the quantity of the forming PbSn0, can be
assumed to be proportional to Pbco3 and Snoz. Tge increase

of the proportion of BaSn0, in solid solutions causes a de-
orease of the spontaneous polarization of the domains them-
selves on the one hand; on the other hand; when the voluminal
electrostriction of the domains is diminished their orientation
is facilitated by the electric field. The second effect

is probably decisive with corresponding compositions. In the
compositions

95 BaTiO, + S5PbTiO

5 + 2.5BasSn0
Card 2/3
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On Dielectric Properties of Solid Solutions of the S0V/48-22-12-23 /33
- Priple System Bafl‘i03—11‘1)1'105--]35151103

95BaTiOy + SPbTi0, + 5Basn0,
90B§Ti03 + 10PbTi05 + 5BasSnOy

a certain increase of the spontaneous and the residual polari-
zation (as compared with pure Ba.TiGB) can be observed when

the coercive force remains nearly unchanged. These compositions
also show a well formed hysteresis loop of a satisfactory .
rectangular form at a relatively low tension of the external
field. There are 5 figures, 1 table, and 15 referencea, 11

of which are Soviet.

ASSOGIATION: Fizicheskiy institut imeni P. N. Lebedeva Akademii nauk SSSKk
( Ph))rsics Institute imeni P, Y. Lebedev, Academy of Seiences
USSR
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- 24(3)
AUTHORS: Kovalenko, G. Mﬂ<\§35352331_§;_1¢¢_ S0V/48-22-12-25/33
Cherepanov, A, M.
TITLE: On the Effect of Admixtures of Fezoj, 5ro, Snoz,, Zroz, and

BaSnO} on the Characteristics of Dielectric Hysteresis Loops
of Polycrystalline B?Tio3 and of Solid Solutions BaTi03-PbTiO
(Vliyaniye primesey Fe203, Sro, $n0,,, zr0, i BaSnO3 na kharak-
teristiki petli dielektricheskogo gisterezisa polikristalliches-
kogo BaTiOBVi tverdykh rastvorov BaTiojnPbTiOD)

PERIODICAL: Izvestiya Akademii nauk 58SR. Seriya fizicheskaya, 1958,
Vol 22, Nr 12, pp 1508 - 1511 (ussr)

3

ABSTRACT: The present paper tries to clarify the effect of some ad-
mixtures on the characteristics of dielectric hysteresis loops
of pure polycrystalline BaTiOx as well as of some solid
BaT10}~PbTiOB~solutions. Bariam titanate and six of its solid

solutions with a lead content up to 30% mol were used as
Card 1/3 initial materials, Fe,,oSy Sr0, Sn0, end 2r0, up to 3% by
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" On the Effect of Admixtures of Pe 055 STO, 8n0,, 2r0,, sov/4a~22-12-25/55
and BaSno3 on the Characteristics of Dielectrig Hysteresis Loops of Poly-

* crystalline Ba'l‘io3 and of Solid Solutions BaTioj-PbTiO}

weight above the initial composition were added as admixtures.
Data concerning investigated compositions are recorded in
table 1. The wethod used for the production of samples was the
same as that for the extraction of barium titanate. The
annealing of lead-containing composition was carried out under
conditions which prevented the volatilization of lead oxide.
The sintering temperature reached 1550° with some compositions.
It was shown that small quantities of Fe203, Sro, Sno,,, Zr02'

and BaSn0, are already sufficient to exert an influence on the
. basic characteristics of dielectric hysteresis loops of BaTiO
as well as of solid BaTiO +PbTi0, solutions., The tension of tge
coercitive field and the éension’of the electric field required
for saturation.are considerably reduced by admixtures in
individual cases. The gufficiently high values of spontaneous
and residual polarization as-well as the rectangular loops
of the initial material do not change. There are 3 tables and

references,
Card 2/3 7
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On the Effect of Admixtures of Fezoj, Sr0, Sn0,; Zro0,, S0V/48-22-12-25/33%
and BaSnO3 on the Characteristics of Dielectric Hysteresis Locps of Poly-

crystalline BaTiOB and of Solid Solutions BaTiOB—PbTiO5

ASSOCIATION: PFizicheskiy institut imeni P. N. Lebedeva Akademis nauk SSSR
(Physics Institute imeni P, N. Lebedev,Academy of Sciences’ USSR
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81960
8/181 60/%%2/04/20/054

B002/B063
2‘4173110
AUTHORS: Boglanov, S. V., Razbash, R. Ya.
TITLE: The Character of High-temperature Phase Transition in Some

Solid Solutions of BaTiO3 - BuSnO3

PERJODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 4, pp 670-672

TEXT: Barium titanate with a low content of barium stannate is ferro-
electric)) Its Curie point is found near 100°C and below this temperature,
depending on its content of barium stannate., It was the purpose of the
present paper to determine the type of phase transition occurring in this
process (first or second type). Four specimens of barium titanate with

& barium-stannate content of 5, 7.5, 10, and 15% were prepared by a group
of ‘echnologists under the direction of A, M. Cherepanov. Curie point and
dielectrioc constant £ were measured, constant electric fields of a high
strength being applied at the same time.(Table). Fig. 1 shows the tempera-
ture dependence of £ of a specimen at different field strengths. Fig. 2
indicates that the Curie point is shifted up to 20%¢ by the application

Card 1/2
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*

. 81960
The Character of High-temperature Phase s/181 60}%02/04/20/054
Transition in Some Bolid Solutions of - B002/B063

BaTiO,j - BaSn03

of a field strength of 15 kv/om. This shift is proportional to the field
strength, Thus, a phase iransition of the first type took place, This
assumption is supported by the ooocurrence of a temperature hysteresis

of € . Mention is made of publications by Roy, Kholodenko, and Sinyakov,
There are 2 figures, 1 table, and 7 references: 6 Soviet and 1 Swiss. J(

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR, Moskva

(Institute of sic Lebedev of the AS USSR,
Mosoowi o

SUBMITTED: May 19, 1959
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. 85006
2/50
7 5/048/60/024/010/015/033
i BO13/2063
AUTHORS: _ Bogdanov, S.:¥., Kovalenko, G. M., and Cherepanov, A, M.
\
TITLE: Some Physical Properties of Piggzoelectric Monccrxsj;alsq of
- 0 L a0 = 10 -PbTi0. -BaS
Sollcz. Ba’l’lo3 PbTioy ]3&),'1'103 Bf@g%_, BaT:LO3 PuT 03 Ba nO3
Solutions 7,'\ ’\

PERIODICAL:  Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vol. 24, No. 10, pp. 1234-1237

TEXT: DMonocrystals of the systems mentioned in the title were obtained
with a PbTi03; content of up to 15% and a BaSnO; content of up to 10% frox /\
the solution”in molter KF by way of slowly cooling the solution from

1000 = 12000 to ~,400°C. The same method was applied for obtaining
monocrystals from the initial composition 85% BaTiO5-107'3PbTi03-59§BaSn05.
The crystals were bred from previously synthesized BaTi03, PbTiO3, Basn03,
and their individuwal components. Plane~-parallel plates without cracks nor
inclusions were employed in the process. Fig. 1 shows the dependence of

Card 1/3
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85006
Some Physical Properties of Piezoelectric 5/048/60/024/010/015/033
Monocrystals of Solid BaTi0z-PbTi0:, B013/B0O63
BaTiOz~-BaSn03~, BaTiO;-PbTia3-BaSn33
Solutions

the dielectiric constant € of BaTiO3 monocrystals on the field strength of
an alternating field. Fig. 2 shows the dependences of & on the field
strength of the alternating field for single crystals of different
compositions. As may be seen, the dielectric constant rises with an
increase of the BaSn03 content, compared to the & of the BaTiOz. The
increase cf the PbTiOz content, however, is followed by a drop of the
dielectric constant. %or all the crystals, the authors studied the
temperature dependence of £ at different values of the alternating field.
Since it was the same for all of the monocrystals investigated, it is
shown in Fig. 3, restrictedly to the composition (95%3@103-5%%1*103)
only. This shows a strong differentiation of the dependence of £ for large
fields and of & = £(T) for small fields. Dielectric hysteresis loops were
taken for all specimens. The measurement results are tabulated. The
characteristics of the single crystals were improved in all cases by
introducing Fep03 into the mixture gerving for the crystal breeding. The
dependences of the quantities examined on the composition of the

Card 2/3
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. 85006
Some Physical Properties of Piezoeleotric 5/048/60/024/010/015/033
Monocrystals of Solid BaTiOz-PbTiOs, B0O13/B063
BaTiOz-BaSn03-, BaTiO3-Pbli 3—BaSn83
~ Solutions

monocrystals were found to be the same as in polycrystalline specimens of
a similar composition. However, the dielectric constant, the spontaneous
and the residual polarization are higher in monocrystals whereas the
coercive force is smaller than in polycrystalline specimens. The present
paper was read at the Third Conference on Piezoeleciricity, which took
place in Moscow from January 25 to 30, 1960. There are 3 figures, 1 table,

and 13 references: 9 Soviet. \%
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. 85009
s5/048/60/024/010/018/033
214300 (1 37,//38,//*/3) BO13/B063
AUTHORS: Bogdanov, S. V. and Rassushin, V. A,
e \ N
TITLE: The Semiconductor Properties'}of BaTiO3z

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1940,
Vol. 24, No. 10, pp. 1247-1250

‘ ' \
TEXT: The authors studied the effect of some slight additions to BaTiO;s
upon its semiconductor properties. Some data are &iven concerning the
dependence of log ¢ on 1/T for BaTiO3z monocrystals, to which lanthanum
and vanadium were added. The crystals were bred according to the method

. described by Remeika. On the introduction of additions the number of )
lamella-shaped crystals was reduced, and the principal mass was
granulated. In the case of V205 the crystals were bright-yellow. With
Lap03 the color varied between pink and violet. Regarding the addition
concentration in monocrystals, no precise values could be established. By
indirect values it is possible to estimate whether the addition is
contained in the crystal. Fig. 1 shows the temperature dependences of
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85009

The Semiconductor Properfiles of Ba.TiO3 ~ 5/048/60/024/010/018/033

B013/B063

€ for monocrystals with La and for BaTi03. The temperature dependence of
resistivity was measured for the monocrystals obtained. Individual results
are given in Fig. 2 for crystals with vanadium, At room temperature,
resistivity amounts to 1,37+1012 ohmecm. For specimens with lanthanum,
data are given in Fig. 3. It may be seen that there is an anomalous
section in the curve log ¢ = f(1/T). This resembles the section described
by Saburi for ceramic BaTiO3 specimens with rare earths. Its existence ocan
likewise serve as indirect evidence of the presence of the addition in the
crystal. ﬁ'great reduction of the quantity ¢ could not be achieved.
Similar results were obtained on a large number of specimens. The
anomalous course of the curve ¢ (T) can be explained by the fact that this
section lies in the region of the phase transition, during which a
rearrangement of the zonal crystal structure takes place {Ref. 12).

Below the phase transition the additions are split, which fact leads to an
increase of conductivity. Above the phase transition splitting disappears
and conductivity is reduced. Mention is made of M. D. Mashkovich, Ye. V.
Sinyakov, B. K. Chernyy, A. F. Yatsenko. The present paper was read at the
Third Conference on Piezoelectricity, which took place in Moscow from
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85009

The Semiconductor Properties of BaTiO 5/048/60/024/010/018,/033
: 5 B013/B063

January 25 to 30, 1960. There are 3 figures and 12 references: 5 Soviet,
3 Japanese, 1 Swiss, and 1 US.
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. 85877
C B, 2180 (2303,32¢3) §/048/60/024/011 /013 /036
29.7800( 6% 11¥Y ) B006/5056
AUTHOR: Bogdanov, S. V.
- \ 34
TITLE: The Dielectric Constant;Yof Ceramic BaTiO, Piegoelements

v
PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,

Vol. 24, No. 11’ PP 135) - 1556

TEXT: The present paper is a reproduction of a lecture delivered on the
3rd Conference on Ferroelectricity which took place in Moscow from
Januaxry 25 to 30, 1960, The fact that & of polarized BaTiO3 samples

(piezoelements) differs from £ of unpolarized ceramics may be explained
a) by piezoeleotric reaction, and b) by domain orientation in polariza-
tion. These two possibilities are theoretically discussed in the intro-
duction, after which a report is given on £ -measurements made on two

lots of Ba'I‘iO3 ceramics, and the part played by the two effects is esti-

mated. The two lots consisted of 30 samples each; the samples were of
cubic shape, their side length was 10.0 mm. The two series were prepared
in different ways. The dielectric constant was measured before and after

Card 1/4
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8
The Dielectric Constants of Ceramic s/o4egé§9024/o11/013/036
BaTiO3 Piezoelements B0O06 /B0O56

polarization, viz. at 50 cps and 11 Mc/seo. These frequencies are partly
esgentially below and partly essentially above the resonance frequency
(250 kc/sec). It is assumed that the & of the polarized samples measured
at 50 cps corresponds to the £¥ value of the theory (86 is the dielec-
tric constant of the “free" crystal and greater thanef , the dielectric
congtant of the "compressed" crystal, ¢ denotes the mechanical stress,

- deformation), and that measured at 11 Mc/aec corresponds to &5 . Also
the piezomoduli d53 and d,. were measured on the polarized samples, as

31
also £ 10-15 days after polarization. The following results were obtained:

lot | before polarization | after polarization |
€, .(50 cps) €, (11 Mc/sec) o §
\ k1 k2 833 a33 d}B(CGSE)
I 1660 1460 1770 | 1290 5.4-10:2
11 1510 1330 1640 1200 5.2*10

It is especially pointed out thatEE becomes smaller with increasing

g
frequency and that &33> £k1 and 833<£k2 holds. For purposes of control,
Card 2/%
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The Dielectric Constants of Ceramic

BaTi 03 Piezoelements

85877

8/048/60/024 /011/013 /036
BO06 /B056

the electrodes were then removed and new ones fitted (by means of vacuum
sputtering), and measurements were again made at 50 cps and 11 Mc/sec,
the values being compared with those obtained previously. The following

result was now obtained:

o § §9 . §
| &5 | s | &y | &y ]
I l 1730 1290 1710 1270
II 1620 1210 1560 1170

The results are di;scusaegi' in detail and the following conclusions were

drawn; 1) In unpolarized BaTiOz ceramica the individual domains of micro-
20 bg oom§letely plezoelectrically com-

cps

tric constant of unpolarized ceramics with increasing frequency is a

crystals cannot be considered
pressed (at frequencies of up to 10

. 2) The decrease of the dielec-

A

congequence of dielectric relaxation. There are 3 tables and 3 ref-

erences: 2 Soviet and 1 US.
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AUTHORS 3 __Bogdanov. S.Ve, Vul, B,M. and Razbash; R.Ya.
TITLE: Piezoelectric Properties of Polycrystalline

Barium Titanate at High Pressures

PERIODICAL: Kristallografiya, 1961, Vol., 6, No. 1,
ppu 72 - 77

TEXT: When the external stress applied to a ceramic Ba’l‘io3

specimen is not too high and does not give rise to residual
deformations then after the load has been removed, practically JL
all the domains return to their original state, This kind of
process is defined as reversible reorientation., If, on the

cother hand, the external stress is sufficiently high to give

rise to residual deformations then after the load has been

removed not all the domains will return to the original

astate and the domain g#ructure will go through a process of
readjustment for a period of time after removal of the load,

This will continue until the system reaches a state

corresponding to a minimum free energy. This process is
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defined as irreversible reorientation. Both the reversible

and irreversible reorientation lead to a reduction in the
residual polarisation since the reoriented domains no longer
contribute to the residual polarisation of the specimen,

This reorientation is equivalent to a certain "additional"
compression of the specimen. The present authors have investi-
gated the piexocharge Q3 as a function of applied stress
(033) s+ In these experiments a measurement was made of the
charge appearing. on faces perpendicular to the Z-axis when a
mechanical stiress is applied at rightangles to these faces.
The charge was measured with the aid of a ballistic
galvanometer and the stress was applied by means of a special
press., Ceramic specimens from various batches of BaTiO3

were investigated, The specimens were cylindrical in form
(height 5 mm, diameter-10 mm), It was found that the
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magnitude of the piezocharge Q3 depended not only on

A but also on the past history of the specimen, €.
tl§2 magnitude and duration of previous loadings and the
interval of time between them. The properties of poly-
crystalline specimens were also found to be strongly
dependent on their method of preparation. Fig. 1 shows
experimental curves for Q3 as a function of ¢ (Q is

33
Plotted along the vertical axis in c:ou]cmt;/cm2 and o’

is

the curve designations are as follows:

a « first measurement, specimen loaded; € - first measurement,
load removed; @8 - second measurement; ¢ - third measurement,
after artificial ageing. Fig. 2 shows the initial portion

of the function Q3 = f(633) « The curve marked a refers -

plotted along the horizontal axis in kg/cmz. In Fig. 1 }Z

to the first measurement and the curve marked 6 refers to
the measurements taXen after artificial ageing. These
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results can eagily be explained in terms of the above
reversible and irreversible reorientations of the polar axes
of domains (Vul and Bogdanov - Ref. 2). The authors have
also investigated Q3 as a function eof dll . Here; the

specimens were in the form of cubes (length of edge 6 - 8 mm)
and the charge appearing on faces perpendicular to the

Z~axis when a mechanical stress was applied. The X-~axis

was determined with the aid of a ballistic galvanometer. The
results cocbtained are shown 1n Figs. 3 and & (Q3 in
coulomb/cng\‘ 31 in kg/cm ). In Fig. 3, the curve marking
is as follows: a - first measurement, load onj 6 - first
measurement, load off; ® - second measurement.

Fig. 4 shows Q5 = f(¢6” ) for different durations of

preliminary loading (a = first measurement; & - second
measurement after 11 kept at 2600 kg/cm2 for 10 minj
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6 - the third measurement after o4, at 2 600 kg/cm2

for 16 hours). The piezoelectric moduli d31. 32 and

were determined and the results obtained are given
3
13 the following table:

Piezo-~ Before ageing, After ageing, Relative
modulus XIO“G : xlo’s change
d33 4085 3.37 0.695
d32_ 1,93 1.49 0.773
dsy 1.91 0.89 0.446
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In the above table, the ageing was carried out at a load

of 2 370 kg/cm2 for long intervals of time and the moduli
were then measured at low loads. These results are also
explainable in terms of the reversible and irreversible
reorientation. Finally, the Q3 = f(o&l) curves were

obtained at different temperatures. The result is shown in
Fig, S, Curve a in this figure corresponds to the loading
of the specimen for the first time at room temperature,

Curve B to the Joading for the second time at 60 °c and

& to the loading for the third time at 76 °c. After cooling
the spec1men for 20 hours, the measurements were repeated

at 18 °c (curve 72, ). Finally, the effects of external
stresses introduced into the specimen in the process of its
preparation are briefly discussed. It is suggested that

Card 6/9

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205820018-5

20023

5/070/61/006/001/601/011 , N :;:
7E032/E311& ' o ' IR

Piezoclectric Properties of' seees

the experimentally observed digference between d3l and . ,Eﬁii«

d32 is probgbly'due'to the. above internal stresses, el

There are 5 figures. 1 table and 8 Soviet refercnces., . L

ASSOCIATION: Fizicheskiy institut im, P;N. Lebedeva
) AN SSSR (Physics Institute im, P.N. Lebedev
of the AS USSR) .

SUBMITTED:.  April 22, 1960
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Characteristic piezoelectric properties of ceramic p _
fron BaTiOg cut out at an angle of NS'io ;ge g;r:ctlegloi polar-
X 212 -2 =AD .
jgzation. Kristaliografiia 6 no 7 (HLRA 14:9)
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AUTHOR‘ Bogd&nov, S, Ve
TITLE: The electrical strength of barium titanate

PERIODICAL:s Fizika tverdogo tela, v. 4, no. 8, 1962, 2179 - 2185

-

TEXT: In contradistinction to several other investigators, Fang and
Brower (Phys. Rev. 113, no. 2, 456, 1959) found that near the phase transi-
tion points (+120, O, -709C) where BaTiO3 has g-peaks the electrical

strength Ea-has minima. It was also found that E_ tends to decrease with

increasing temperature. As the experimental method of Fang and Brower was o
not faultless the author repeated the Es(t) measurements (at +140, +120, 4

+20, 0, -40 and -700C where, acoording to them, Ej should have extrema’)

more adequately and more accurately (maximum error #11%). The results so
obtained disagree with those of Fang and Brower, Es being virtually

temperature-independent and at the phase transition’ points somewhat higher
rather than lowers at the temperatures stated above Es(kv/cm) was 127,
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134, 127, 122, 123, 121. There are 4 figures and 1 table.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva : ‘?\,»:
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow) A

SUBMITTED: March 22, 1962
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‘ AUTHORS 1 Kopylovekiy, B. D., and Bogdanov, 5. V. ! N )
é TITLE:  Effect of surface recombination on the phase shift between s

o photoconductivity and the light exoiting it ,
PERIODICAL: Fisika tverdogo tela, v. 4, no. 10, 1962, 2867 - 2?72

TEXT: In continustion of an earlier paper- (FTT, 3, 926, 1961) the authors. \]”
invéstigate the relationship between the nonequilibrium carrier lifetime 3
and the phase angle g.that gives rise to the photoconduction signal and the
exciting light. As :la“ known, ¢ is reduced by. the surface recombination, "
which leads to a nonlinear f{requency éependerige pf tan g. Without surface
‘recombination tan ¢ = -wt, while with surface recombination ten ¢ :
- -th(aLo,d/Lo,a,w); a is the light absorption coefficient, Lo the diffu--

" sion length, d is the specimen thickness, 8 is the surface recombination
*  rate, and @ is the light modulation’ frequency. fF(....)l< 1 and deoreases
" with increasing arguments. The mechanisn whereby surface recombination ine.
fluences the frequency dependence of tan ¢ is still unexplained and is in-
vestigated here. Independently of the values aépumed by o, d and L, -
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: ir - v :
tan cp/an depends on the frequency only when 8=0,, .This is proved. To ex- .
plain the physical reason fen this nonlinearity the variation of the time-
dependent part of the excess carrier concentration (n,) through the thicke-
ness of the sample thiokness is studied for the pdse al —» . This change

oan be described by n1(x,t)‘ - H(x.m)ed(mt‘%) where M(x,w) is a highly

complex function. This relﬂﬂion describes the ﬁ§ve-type character of the
propagation'of the variable'component of the excess carrier concentration;-
amplitude and phase of this "wave" depend on w,T,dy and x. The wavelength:
is proportional to 1ﬁn. As W increases the excess carriers tend to become
localized near the surface., If s J 0 this increases influence of the sur-.
face recombination and entails therefore a decrease of ¢j i.e. if s { 0,
tan ¢ﬁmr decreases with increasing w. The entire complex of the surface
recombination effects can be explained by the wave-type propagation of the-
surplus carriers into the specimen. '

Q"\

ASSOCIATION: Fizicheskiy imetitut im. P. N. Lebedeva AN 8SSR, Moskva
(Physics Institute imeni P, N. Lebedev AN USSR, Moscow)

| SUBMITTED:  May 31, 1962 |
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AUTHOR: Bogdanov, S.V. _

TITLE: The influence of m chanical loading on the

orientation of domains in single crystals of BaTiO3
PERIODICAL: Kristallografiya, V.7, N0, 1962, 755-760 + 1 plate
TEXT: Changes in the domain structure of single crystals of \/

BaTiO3 have been observed'visually. The dynamics of these
changes are examined and it is found that the reorientation of

the domains can be either reversible or irreversible. For
jrreversibility it is essential that the "impulse" P = st

should exceed a certain critical value Perite . This is explained
qualitntively. No mechanical atress can reverseé the direction

of polarization as it corresponds to an gxtension along the |
polar axis but stress, . for example 833 can change_the polar
axis by 90°, for exampke from foo1} ¢ floq] or [010}.

Previous experimental and theoretical investigations are reviewed
and new observations are reported. A definite constant load Fs3
was applied to the crystal along the c-axis and a succession of
photographs was taken of the domain structure which permitted the

orientation to be followed in time. The crystal was then
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Effect of a mechanical load o
j n the orientati £
single ecrystals, Kristallografiia 7 no.'5:75;x-1720 gfmoi?mm:lfg'm)
1. Fisicheskiy institut im .
| eni F.N,Lebedeva,
(Barium titanate erystals) (Strains and stresses)
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BOGDANOV, S. V. , and KISELEVA, K. V. ¢

*On -thq Nature of the Dielectric Properties of Solid Selutions of
SrTi0, - 812/3'13.03 ™
l -

report presented at the Sympﬁaium' on Ferroelectricity and Ferromagnetisnm ,
Leningrad, 30 May - 5 June 1963
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AUTHOR: Bogdanov, S. V.

TITLE: Ferroelectrical properties of materials and the nonlinearity
of the dielectric polarization

ST

PERIODICAL: ¥izika tverdogo tela, v. 5, no. 3, 1963, 807-810

TEXT: Nonlinearity of dielectrical polarization was sometimes assumed to.
be a specific property of a certain class of ferroelectrics, characterizel
by nonlinear field dependence of & and by dielectric hysteresis loops

(e. g. Nuovo Cimento, 13, 257, 1959). The author of the present paper
shows that this nonlinearity is a more general property. For the usual :
“linear" dielectrics also, P(E) is a linear function only in weak fields.:

But even then P = aE +/‘E3+...2,ﬂbeing very small. Consequently, since
£=1+4ndP/dE, 2= 1 + 4n(x + 3°E° + ....), i. e. at stronger fields £ and,.
of course, the capacitance also, will be field-dependent, Even in gases
¢ becomes field-dependent near breakdown voltages. Materials with
; relaxative polarizatiors (relaxators) which may reach very high z-values .
i~ show these nonlinearities at lower field strengths. The difference
Card 1/2 . |
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between ferroelectrics with nonlinear e(E) and other materials consists

in the presence of terms which are odd in E: For a single-domain -
ferroelectric crystal = = 1+4n(a+2BE+35E2+.....). The term 2BE plays an .
important role for the dielectrical properties of the ferroelectric._)For-
example, for BaTiO3 B is negative and ¢ drops with increasing ® when E is

parallel to the spontaneous polarization. The nonlinearity is therefore
8 property of all materials only at relaxators it is especially marked
and may be observed at lower field strengths. These materials have
distorted dielectric loss ellipses, i. e. hysteresis loops without
saturation of the polarization and without definite coercive fields and
residual polarization.

ASSOCIATION: - Pizicheskiy institut im. P. N. Lebedeva AN SSSR, Moskva
(Physics Iustitute imeni P. N. Lebedev AS USSR, Moscow)

SUBMITTED: October 8, 1962
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